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IRU D FHUWDLQ SHULRG RI WLPH DQG VRPH RI WKHP KDYH EHHQ IUHTXHQWO\ LQ DQG RXW RI VLJKW LQ WKH KLVWRULFDO VFHQH
+HUPHQHXWLF PHWKRG ZKLFK LV DOVR NQRZQ DV D IRUP RI LQWHUSUHWLYLVW PHWKRG ZKLOVW KDYLQJ H[SHULHQFHG YHU\
IXQFWLRQDO SHULRGV WKURXJKRXW WKH KLVWRU\ RI VFLHQFH DOVR KDYH VHHQ FHUWDLQ SHULRGV LQ ZKLFK LW ZDV QRW PXFK
PHQWLRQHGDQGHYHQIDOOLQWRREOLYLRQ
+DYLQJ WDNHQ LWVQDPH IURP+HUPHVZKRZDVEHOLHYHG WREH DPHVVHQJHUEHWZHHQ WKHJRGVRI WKH DQFLHQW*UHHN
0\WKRORJ\ DQG WKH KXPDQ EHLQJV +HUPHQHXWLFV H[SHULHQFHG D YHU\ IXQFWLRQDO SHULRG LQ WKH DQFLHQW *UHHN
SKLORVRSK\DQGOLWHUDWXUHDQGSOD\HGDYHU\DFWLYHUROHLQLQWHUSUHWLQJWKHUHOLJLRXVDQGSURIDQHWH[WV
1RWPXFKPHQWLRQHG DORQJ WKHPHGLHYDO DJHV HQFRPSDVVLQJSUDFWLFDOO\ DSHULRGRI D WKRXVDQG\HDUV LQ WKH1HZ





,WZDVQRWXQWLO:LOKHOP'LOWKH\ WKHPRVWVLJQLILFDQW WKHRUHWLFLDQRI WKHGLVFLSOLQHFDOOHG*HLVWHVZLVVHQVFKDIWOLFHQ
+HUPHQHXWLN FDPH XS ZLWK WKH ³XQGHUVWDQGLQJ´ PHWKRG DV RSSRVHG WR ³H[SODQDWLRQ´ PHWKRG DQG KHQFH
KHUPHQHXWLFVUHDSSHDUHGLQWKHKLVWRULFDOVFHQH
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.H\ZRUGV(GXFDWLRQKHUPHQHXWLFPHWKRGKHUPHQHXWLFV'LOWKH\6FKOHLHUPDFKHU
1. Main text  
,QWURGXFWLRQ
,WZRXOGEHSURSHUWRLQIRUPWKHUHDGHUDERXWWKHOLIHDQGWKRXJKWRI6FKOHLHUPDFKHUEHIRUHZHJHW




SKLORVRSKHU LV D WKHRORJLDQ DQG DOVR D SKLORORJLVW +H ODLG WKH IRXQGDWLRQV RI WKH 3URWHVWDQW
7KHRORJ\DQGPDGHD V\VWHPDWLFDO LQWHUSUHWDWLRQRI WKH&KULVWLDQGRJPDV LQKLVERRNQDPHG'HU
&KULVWOLFKH*ODXEH7KH&KULVWLDQ)DLWK
$SSUR[LPDWHO\ LQ  WKH WKHRORJLFDO LGHDV RI 6FKOHLHUPDFKHU ZKLFK KDG EHHQ LQIOXHQWLDO
GXULQJWKHQLQHWHHQWKFHQWXU\ZDVFULWLFL]HGKDUVKO\E\DJURXSQDPHG³7KH:RUGRI*RG´ZKLFK
ZDVOHGE\.DUO%DUWKYH(PLO%UXQQHURQWKHJURXQGVWKDWKLVLGHDVFUHDWHGDUHOLJLRQGHSHQGHGRQ
WKHKXPDQFXOWXUH UDWKHU WKDQ WKHDEVROXWH WUXWK+RZHYHU WKH LPSRUWDQFHRI WKHFRQWULEXWLRQVRI
WKHVHLGHDVKDYHEHJXQWREHEHWWHUXQGHUVWRRGUHFHQWO\<ÕOPD]
$FFRUGLQJ WR 6FKOHLHUPDFKHU KHUPHQHXWLFV LV WKH DUW RI XQGHUVWDQGLQJ WKH PHDQLQJ RI DQRWKHU
SHUVRQ¶VZRUGVFRUUHFWO\7KDWPHDQVEXLOGLQJDERQGEHWZHHQWKHSHUVRQRQHXQGHUVWDQGVDQGWKH
WKLUG SHUVRQ WR ZKRP WKH WKLQJ WKDW RQH XQGHUVWRRG ZDV WUDQVPLWWHG WR %HUJHU  
6FKOHLHUPDFKHU$VRSSRVHGWRWKHIRUPHUWKHRUHWLFLDQV6FKOHLHUPDFKHUSUREOHPDWL]HG
WKH TXHVWLRQ RI XQGHUVWDQGLQJ DQRWKHU SHUVRQ DQG UHQGHUHG LW D JHQHUDO SUREOHPDWLF DERXW
NQRZOHGJHE\GHDOLQJZLWKLQWHQWUDWKHUWKDQUHDOLW\DQGDSSHDOLQJWRLQWXLWLRQUDWKHUWKDQUHVHDUFK









RI ZRUGV DQG ZRUOGYLHZV ZKLFK KDYH RFFXUUHG LQ WKH SHULRG WKDW VHW DSDUW WKH ZULWHU IURP WKH
LQWHUSUHWHU7KHVHKLVWRULFDOFKDQJHVEULQJIRUWKDWUDSZKLFKZLOOPDNHWKHXQGHUVWDQGLQJLQHYLWDEO\
GLIILFXOW XQOHVV WKH FRQVHTXHQFHV RI WKHVH FKDQJHV DUH QHXWUDOL]HG 7KXV ZH DSSHDO WR
KHUPHQHXWLFDO UXOHV QRW RQO\ ZKHQ ZH FRQIURQW GLIILFXOWLHV EXW DOVR ZKHQHYHU ZH DWWHPSW WR
XQGHUVWDQGDQ\KLQJ:HVW
7KH HVVHQWLDO FRQWULEXWLRQRI6FKOHLHUPDFKHU WR WKH IRUPDWLRQRI D KHUPHQHXWLFDO DSSURDFK LV KLV
DWWHPSWWRLQYHVWLJDWHWKHFRQGLWLRQVIRUWKHSRVVLELOLW\RIYDOLGLQWHUSUHWDWLRQDQGWRGHYHORSDQHZ
FRQFHSW RI XQGHUVWDQGLQJ E\ UHO\LQJ RQ WKH OHJDF\ RI WKH IRUPHU WUDQVFHQGHQWDO SKLORVRSK\ DQG




VLQFH LWDOZD\VFRQWDLQVD IRUPHUO\NQRZQDSSHDO7KLVDSSURDFK WRXQGHUVWDQGLQJDQWLFLSDWHV WKH
FRQFHSW RI KHUPHQHXWLVFKH ]LUNHO KHUPHQHXWLFDO FLUFOHZKLFK LQ IXWXUHZLOO EHRQHRI WKHPDLQ
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FRQFHSWV RI WKH KHUPHQHXWLFDO DSSURDFK +DYLQJ GLVWLQJXLVKHG WZR W\SHV RI LQWHUSUHWDWLRQ
JUDPPDWLFDO DQG SKV\FKRORJLFDO DQG KDYLQJ WULHG WR GHWHUPLQH WKH SDUWLFXODU ODZV RI WKHVH WZR
W\SHV6FKOHLHUPDFKHUKDVEHHQLQWHUHVWHGRQO\LQXQGHUVWDQGLQJDQGLQWHUSUHWLQJWKHWH[W\HWEXWKH
KDV DOVR FODLPHG WKDW WKH WUXH REMHFW RI XQGHUVWDQGLQJ LV D WH[W ZKLFK LV WR EH XQGHUVWRRG DQG








DFFRUGLQJ WR 6FKOHLHUPDFKHUZKHQ WKH FLUFOH FRQWDLQLQJ WKH REMHFWLYH DQG VXEMHFWLYH GLPHQVLRQV
ZHUHFRPSOHWHGDQG WKXV WKH ³KHUPHQHXWLFFLUFOH´ZDV IRUPHGRQO\ WKHQ LWZRXOGEHSRVVLEOH WR
UHDFKWKHPHDQLQJ.DVDER÷OX
7KH'HYHORSPHQWRIWKH+HUPHQHXWLF0HWKRGVLQFHWKH1HZ$JH
:LWK WKH 5HQDVDLVVDQFH WKH LQWHUSUHWDWLRQ DQG LWV UXOHV KDG JDLQHG D QHZ GLPHQVLRQ DQG DV D
FRQVHTXHQFH WKH ODQJXDJH OLIH FRQGLWLRQV DQG QDWLRQDOLW\ FRQFHSW RI WKH FODVVLFDO &KULVWLDQ
0HGLDHYDO$JHVKDGEHHQIXOO\FKDQJHG7KXVWKHLQWHUSUHWDWLRQ VKLIWHGWRDDQHZDUHDGLIIHUHQW
WKDQ WKH IRUPHU RQH LQ 5RPH ZKHUH LWV IXQFWLRQ ZDV LQWHUSUHWLQJ WKH %LEOH DQG LW EHJDQ WR EH
HPSOR\HG WR LQWHUSUHWH DQRWKHU VSLULWXDO OLIH WKURXJK JUDPPDWLFDO REMHFWLYH DQG KLVWRULFDO
UHVHDUFKHV7KLVQHZSKLORORJ\SRO\PDWLDQGFULWLTXHXVXDOO\KDGWRZRUNZLWKRQO\VPDOOSLHFHVRI
LQIRUPDWLRQ 6R WKHVH QHZ VFLHQFHV KDG WR FKDQJH LQWR D QHZ W\SH DQG EHFRPH FUHDWLYH DQG
FRQVWUXFWLYH7KHUHIRUHSKLORORJ\KHUPHQHXWLFVDQG WKHFULWLFDOVFLHQFHDSSURDFKURVH WRDKLJKHU
SRVLWLRQ/DVW IRXUKXQGUHG\HDUVKDYHZLWQHVVHG D YHU\EURDGKHUPHQHXWLFDO OLWHUDWXUH&ODVVLFDO




DERXW LQWHUSUHWDWLRQ GH LQWHUSUHWDWLRQH +RZHYHU LQ WKH ILQDO DQDO\VLV WKH FRQVWUXFWLRQ RI





XQLYHUVDOLW\ DV DPHDQV RI WKH SRVWXODWH7KLV UXOHEDVHG SRLQW RI YLHZ WKDW VKDSHG KHUPHQHXWLFV
UDLVHGWKHDZDUHQHVVRI)ODFLXVWKURXJKWKHGLVFXVVLRQVRIVL[WHHQWKFHQWXU\+HKDGWRVWUXJJOHLQ
WZRIURQWV2QHRIWKHVHIURQWVZDVWKHDXWKRULWLHVRIUHVWRUDWHG&DWROLFLVPZKRFODLPHGWKDWWKHUH








VHYHUHO\ WR WKH LGHD WKDW WKH%LEOH LQWHUSUHWV LWVHOI LQDQG WULHG WRSURYH WKHQHFHVVLW\RI WKH
WUDGLWLRQ,QWKHFRQWH[WRIWKHVHGLVFXVVLRQV)ODFLXVDWWHPSWHGDWUDLVLQJWKHUXOHVRILQWHUSUHWDWLRQ
LQWR WKHXQLYHUVDO UXOHVRI KHUPHQHXWLFV ,QRUGHU WREULQJ WKHVH HIIRUWV WR FRQFOXVLRQPHDQV DQG
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UXOHVZKLFKKDGQHYHUEHHQXVHGLQDQ\KHUPHQHXWLFDOVWXG\EHIRUHZHUHGHYHORSHG7KHLQWHUSUHWHU
ZLOOEH LQQHHGRIDQHODYDWRU\PHDQV LIKHFRQIURQWVDGLIILFXOW\ LQD WH[W7KHVHDUH WKH VDFUHG
WH[WVIRUPHGLQWKHFRQWH[WRIWKHOLYLQJ&KULVWLDQSLHW\:HWUDQVODWHWKLVIURPWKHGRJPDWLFDOFDVW
RIPLQGLQWRRXUZD\RIWKLQNLQJ7KLVKHUPHQHXWLFDOYDOXHZKLFKLVWKHH[SHULHQFHRIWKLVSLHW\LV
RQO\ WKH SULQFLSOH RI SDUWLFXODU HYHQWV 7KHUHIRUH LQ HDFK PHWKRG RI LQWHUSUHWDWLRQ WKH
LQWHUSUHWDWLRQLWVHOILVDIDFWRUGHULYHGIURPWKHREMHFWLYHFRQWH[W+RZHYHUWKHUHLVDUDWLRQDOUXOHRI
LQWHUSUHWDWLRQ EHVLGHV WKLV UHOLJLRXV UXOH RI LQWHUSUHWDWLRQ *UDPPDWLFDO LQWHUSUHWDWLRQ LV WKH QH[W
RQH+RZHYHU)ODFLXVXQGHUOLQHVWKDWWKHSK\VFKRORJLFDODQGWHFKQLFDOUXOHRILQWHUSUHWDWLRQVKRXOG
EHLQWHUSUHWHGDFFRUGLQJWRWKHFRPSRVLWLRQRIFHUWDLQSDUWVDQGWKHHQWLUHWH[WDQGDOVRWKHDLPRI
WKH ZRUN $QG WKH VWXGLHV RQ WKH UHRUJDQL]DWLRQ RI $ULVWRWHOLDQ 5KHWRULF ZHUH FRQGXFWHG E\
0HODQFKWKRQ)ODFLXVZDV FRQVFLRXVRI WKH QHFHVVLW\ WR FRQVLGHU VRPHSDUWV DQG HOHPHQWVRI WKH
WH[WDFFRUGLQJWRWKHFRQWH[WDLPVSURSRUWLRQDQGHTXDOLW\ZKLFKZDVLQKHUHQWLQWKHPLQRUGHUWR
GHWHUPLQH WKHPRQRVHP\RI WKH WH[WE\ WKLVPHDQV7KHUHIRUHKHDGGV WKHKHUPHQHXWLFDOYDOXH WR
WKH YLHZSRLQW RI KLV PHWKRGLFDO WHDFKLQJ LWVHOI ³-XVW OLNH WKH SDUWV RI D ZKROH KROG WKHLU RZQ
XQGHUVWDQGLQJLQWKHLUUHODWLRQVKLSZLWKWKLVZKROHDQGWKHRWKHUSDUWVRILW´+HVWDUWVZLWKWKHLQQHU
IRUPRI DQREMHFW WKHQSURFHHGV WR LWV VW\OH DQG WKH HOHPHQWVRI LQIOXHQFH DQGGHYHORSV WKH ILQH
FKDUDFWHULVWLFVRIWKH3DYOXVLDQDQG-RKDQQHVLDQVW\OH7KLVZDVDJUHDWVWHSZLWKLQWKHVFRSHRIWKH




GHYHORSHG PXFK DIWHU %DXPJDUWHQ DFFRPSOLVKHG LQ KLV ZRUN D VHFRQG JUHDW WKHRORJLFDO DQG
KHUPHQHXWLFDOPRYHPHQW2ZLQJWRWKHLQIRUPDWLRQVXSSOLHGE\%DXPJDUWHQIURPD+DOOHOLEUDU\
QRWRQO\ WKH'XWFK LQWHUSUHWHUVDQG(QJOLVKIUHH WKLQNHUVEXWDOVR WKH LQWHUSUHWHUVZKRH[SRXQGHG
WKH%LEOHLQD*HUPDQIUDPHZRUNUDWKHUWKDQDVDQHWKQRORJLFDOZRUNDSSHUDGLQWKHILHOG6HPOHU
DQG 0LFKDHOLV JRW FRQWDFW ZLWK KLP DQG MRLQHG KLV UHVHDUFKHV 0LFKDHOLV DSSOLHG WKH XQLIRUP
RXWORRNRI ODQJXDJH KLVWRU\ QDWXUD DQG ODZ WR WKH LQWHUSUHWDWLRQRI WKH2OG7HVWDPHQW 6HPOHU
SUHGHFHVVHVRURIWKH*UHDW&KULVWLDQ%DXUGHVWUR\HGWKHXQLIRUPLW\RIWKHLQWHUSUHWDWLRQRIWKH2OG
7HVWDPHQW WH[WDQGVWDUWHGDSURSHUVWXG\ ,Q WKLVZD\KH WULHG WRXQGHUVWDQGHDFK+RO\6FULSWXUH




XSRQ WKH KLVWRULFDO VLWXDWLRQV ,Q WKLV ZD\ LQWHUSUHWDWLRQ ZDV IUHHG IURP GRJPDWLVP DQG WKH
JUDPPDWLFDO DQG KLVWRULFDO VFKRROV ZHUH IRXQGHG &DUHIXO DQG VRSKLVWLFDWHG JHQLRXV RI (UQHVWL
IRUPHGDQHZKHUPHQHXWLFVIRUWKHLQWHUSUHWHUVRIWKHFODVVLFDOWH[WV'LOWKH\
&RQWULEXWLRQVRI6FKOHLHUPDFKHUWRWKH+HUPHQHXWLFDO0HWKRG
6FKOHLHUPDFKHU GHYHORSHG KLV RZQ KHUPHQHXWLFV IURP KLV UHDGLQJV 7KHVH GHYHORSPHQWV IRUPHG
ZLWKLQWKHSUHFLVHOLPLWV&RPSRVLWLRQVDQGWKRXJKWVZHUHIRUPHGE\WKHVHLQWHUSUHWHUVDFFRUGLQJWR
WKHFRQGLWLRQVRIWKHWLPHRIHDFKWH[WZLWKLQWKHIUDPHRIORFDODQGWHPSRUDOYLVLRQV$FFRUGLQJWR




WR EH XQGHUVWRRG JHQHUDOO\" ,Q 0HLHU WRRN WKLV VWHS ZLWK KLV ERRN QDPHG $Q (VVD\ RQ D
*HQHUDO$UWRI,QWHUSUHWDWLRQ+HWULHGWRJHQHUDOL]HWKHFRQFHSWVRIKLVRZQVFLHQWLILFILHOG,WZDV
QHFHVVDU\ WRGHYHORSUXOHV IURPWKH VLJQVZKLFKFDQEH IROORZHGLQHDFK LQWHUSUHWDWLRQ+RZHYHU
WKLV ERRN RQFH DJDLQ LQGLFDWHG WKDW LW ZDV LPSRVVLEOH WR IRUP D QHZ VFLHQFH DFFRUGLQJ WR WKLV
DUFKLWHFWXUDODQGV\PPHWULFDOSRLQWRIYLHZ2QO\WKLQJWKDWWKLVSRLQWRIYLHZFRXOGJHQHUDWHZHUH
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EOLQGZLQGRZVWKDWQRERG\FRXOGHQWHULQ$YHU\LQIOXHQWLDOKHUPHQHXWLFVFRXOGRQO\EHJHQHUDWHG
E\ DQ DWWLWXGH RI PLQG WKDW KDG EURXJKW WKH PDVWHU\ RI SKLORORJLFDO LQWHUSUHWDWLRQ DQG WKH UHDO
SKLORVRSKLFDOWDOHQWWRJHWKHU+HZDV6FKOHLHUPDFKHUZKRKDGVXFKDPLQG'LOWKH\
8QGHU ZKDW FRQGLWLRQV GLG 6FKOHLHUPDFKHU ZRUN" +LV LQWHUSUHWDWLRQ RI WKH DUW ZRUNV RI
:LQFNHOPDQQ +HUGHU¶V DELOLW\ WR XQGHUVWDQG WKH VSLULW RI WKH DJHV DQG VRFLHWLHV FRJQLWLYHO\









LQWHUSUHWDWLRQ LQWR FHUWDLQ SDUWV JUDPPDWLFDOO\ KLVWRULFDOO\ DHVWKHWLFDOO\ UKHWRULFDOO\ DQG
REMHFWLYHO\)RUFHQWXULHV+HUPHQHXWLFVKDGUDLVHGDZDUHQHVVDERXWKRZWKHIXQFWLRQVRIWKHUXOHV
VWHPPLQJ IURPSKLORORJLFDOPDVWHU\ VKRXOG RSHUDWH 1RZ6FKOHLHUPDFKHU KDG UHWXUQHG DJDLQ WR
WKHVHUXOHVLQRUGHUWRDQDO\]HWKHXQGHUVWDQGLQJ,QWKLVZD\LQRUGHUWRXQGHUVWDQGWKLVPRYHPHQW
LWVHOIKHGHGXFHGIURPWKLVXQGHUVWDQGLQJWKHSRWHQWLDOLW\PHDQVOLPLWVDQGUXOHVRIWKHXQLYHUVDO
LQWHUSUHWDWLRQ +RZHYHU KH H[SUHVVHG WKDW WKH XQGHUVWDQGLQJ ZKLFK KH GHILQHG DV LPLWDWLQJ
FRQVWUXFWLQJ DQG SODQQLQJ FRXOG RQO\ EH DQDO\]HG LI WKHUH LV D OLYLQJ UHODWLRQVKLS EHWZHHQ WKH
PHWKRGDQGWKHOLWHUDU\SURGXFW$QLQIOXHQWLDOZRUNHPHUJHVIURPWKLVFUHDWLYHPHWKRGDQGWKXVLW





DQDUWLVWLF WHDFKLQJRIDFHUWDLQNLQGRI OLWHUDU\SURGXFWEHWZHHQ WKH$QFLHQW*UHHN LQWHUSUHWDWLRQ
DQGUKHWRULF+RZHYHU WKHFRQFHSWVRI WKHVH WZRPHWKRGVDOZD\VUHPDLQHGKLVWRULFDODQG ORJLFDO
7KH FDWHJRULHV LQ ZKLFK WKHVH LGHDV UHDOL]HG ZHUH FRQWLQXRXV SUDFWLFHV ORJLFDO FRQWH[W ORJLFDO
RUGHUDQGWKHGUHVVLQJRIWKHVHORJLFDOSURGXFWVZLWKVW\OHVSHDNLQJILJXUHVDQGSLFWXUHV1RZYHU\
QHZFRQFHSWV DUHXVHG WRXQGHUVWDQG D OLWHUDU\SURGXFW7KLV DELOLW\ZKLFK FRQWDLQV LQWHJULW\ DQG
FUHDWLYLW\ DFFHSWV WKH ILUVWO\ H[SUHVVHG LGHDV DQG VKDSHV WKHP ZLWKRXW EHLQJ DZDUH RI LWV RZQ
LQIOXHQFHDQGFUHDWLYLW\5HFHLYLQJDQGIRUPLQJVSRQWDQHRXVO\WKHVHLGHDVDUHWKHLQWHJUDOSDUWVRI
LW+HUHLQGLYLGXDOLW\PDQLIHVWVLWVHOILQHDFKZRUG7KHLQQHUDQGRXWHUIRUPRIDOLWHUDU\ZRUNLV
WKH KLJKHVW H[SUHVVLRQ RI LW 1RZ LQ RUGHU WR XQGHUVWDQG WKLV ZRUN DQ XQFHDVLQJ UHTXLUHPHQW




+RZHYHU WKHUH ZDV D RQH PRUH FRQGLWLRQ UHTXLUHG IRU WKLV JUHDW OHDS IRUZDUG RI WKH JHQHUDO
KHUPHQHXWLFV 7KLV KLVWRULFDOSKV\FKRORJLFDO RXWORRN ZDV GHYHORSHG E\ 6FKOHLHUPDFKHU DQG KLV
IULHQGVWRJHWKHUZLWKWKHSKLORORJLFDODUWRILQWHUSUHWDWLRQ7KH*HUPDQ6SLULWRI6FKLOOHU:LOKHOP
YRQ+XPEROGWDQG6FKOHJHOEURWKHUVFHDVHG WREHDSRHWLFDO OLWHUDU\SURGXFWDQG WXUQHGRXW WREH
WKHXQGHUVWDQGLQJRIWKHKLVWRULFDOZRUOG7KLVZDVDSRZHUIXOPRYHPHQW%|FNK'LVVHQ:HOFNHU
+HJHO 5DQNH DQG 6DYLJQ\ MRLQHG WKLV PRYHPHQW )ULHGULFK 6FKOHJHO EHFDPH WKH SLRQHHU RI
6FKOHLHUPDFKHU LQ WKH SKLORORJLFDO DUW 7KH FRQFHSWVZKLFKZDV XVHG E\6FKOHJHO LQ KLV EULOOLDQW
ZRUNVRQ7KH*UHHN3RHWU\*RHWKHDQG%RFFDFFLRVKHGOLJKWRQWKHLQQHUVW\OHRIWKHZRUNWKH
GHYHORSPHQWDO KLVWRU\ RI WKH DXWKRU DQG HYHU\ ILHOGV RI OLWHUDWXUH 7KH SDUWLFXODU VXFFHVV RI WKLV
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)LUVW RI DOO 6FKOHJHO GHYHORSHG D VFKHPH IRU WKH WUDQVODWLRQ RI 3ODWR ,W ZDV IROORZHG E\ WKH
IRXQGLQJRIWKHQHZLQWHUSUHWDWLRQWHFKQLTXHZKLFKZLOOILUVWO\EHDSSOLHGWR3LQGDUE\%|FNKDQG
'LVVHQ$FFRUGLQJWRWKLVWHFKQLTXH3ODWRKDGWREHXQGHUVWRRGDVDQDUWLVWRISKLORVRSK\7KHDLP
RI WKLV LQWHUSUHWDWLRQ LV WR FUHDWH FRKHUHQFH EHWZHHQ WKH 3ODWRQLF SKLORVRSKLFDO FKDUDFWHU DQG WKH
DUWLVWLFIRUPRIWKH3ODWRQLFZRUNV$WWKDWWLPHSKLORVRSK\LVVWLOODOLYLQJSKHQRPHQHDXQLWHGZLWK
VSHHFK ,WV OLWHUDU\ IRUPDWLRQ LV QHFHVVDU\ IRU RQO\ UHPHPEUDQFH ,W VKRXOG EH D GLDORJXH LQ DQ
DUWLVWLF IRUP 3KLORVRSK\ LV LQ QHHG RI D OLYLQJ FRQQHFWLRQ RI WKLQNLQJ WR FRQWLQXH UHSURGXFWLQJ





LQ WKH FKURQRORJLFDO RUGHU RI KLV ZRUNV D GLVFRQQHFWLRQ PLJKW RFFXUH RU WKH FRQQHFWLRQ PLJKW
EHFRPHOHVVLPSRUWDQW,QKLVIDPRXVFULWLTXH5H]HQVLRQ%|FNKFODLPVWKDWWKLVZRUNRQ3ODWRLV
DPDVWHUSLHFHLQWKHVFLHQFHRISKLORORJ\
6XFK D SKLORORJLFDO PDVWHU\ DQG D SKLORVRSKLFDO WDOHQW ILUVW FDPH WRJHWKHU LQ WKH JHQLRXV RI









HVVHQWLDO IURP WKH KHUPHQHXWLFV RI 6FKOHLHUPDFKHU 7KH LQWHUSUHWDWLRQ RI HDFK OLWHUDU\ ZRUN FDQ
RQO\ EH IXOILOOHG E\ WKHPHWKRGRI XQGHUVWDQGLQJZKLFKZDV IRUPHG DUWLVWLFDOO\ ,W H[WHQGV WR DOO
DVSHFWV RI OLIH DQG FRQWDLQV DOO W\SHV RI VSHHFK DQG ZULWLQJ $FFRUGLQJO\ WKH DQDO\VLV RI
XQGHUVWDQGLQJLVHVVHQWLDOIRUWKHUXOHPDNLQJLQLQWHUSUHWDWLRQ+RZHYHUWKLVFDQRQO\EHDVVRFLDWHG









WKDQ WKH TXDOLWDWLYH GLIIHUHQFHV +RZHYHU WKH LQWHUSUHWHU FDQ VXFFHHG LQ HPSKDVL]LQJ DQG
VWUHQJWKHQLQJ WKH PHQWDO FRQGLWLRQV LQ HIIHFW OHDYLQJ EHKLQG WKH RWKHUV DQG HPEHGGLQJ WKH
LPLWDWLRQ RI WKH IRUHLJQ OLIHV LQ KLPVHOI LI KH SUDFWLFHV DQG SODFHV KLV RZQ YLWDOQHVV LQWR DQ
KLVWRULFDOHQYLURQPHQW
7KLV ORJLFDO DVSHFW RI WKH LQWHUSUHWDWLRQ ZKLFK ZH KDYH H[SUHVVHG LQ RXU ORJLFDO WHUPLQRORJ\ LV
IRXQGHGLQWKHFRHIIHFWRILQGXFWLRQLQWKHDSSOLFDWLRQRIJHQHUDOWUXWKVWRWKHSDUWLFXODUVLWXWLDWLRQV
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DQGLQWKHFRPSDUDWLYHPHWKRG7KHODVWWKLQJWRGRLVWRGHWHUPLQHWKHSDUWLFXODUIRUPVIXOILOOWKH
ORJLFDORSHUDWLRQVDIRUHPHQWLRQHGDQGUHFRJQL]HWKHFRQQHFWLRQV
+HUH WKHPDLQ GLIILFXOW\ FRPPRQ LQ DOO DUWV RI LQWHUSUHWDWLRQ EHFRPHV HYLGHQW ,W LV VXSSRVHG WR
XQGHUVWDQGZKROHRI WKHZRUN IURPHDFKZRUGDQG WKHLUFRQQHFWLRQV KRZHYHUXQGHUVWDQGLQJ WKH
³SDUW´GHSHQVRQXQGHUVWDQGLQJ WKH ³ZKROH´7KLVF\FOH UHSHDWV LWVHOI LQ WKH UHODWLRQVKLSEHWZHHQ
WKH ZRUN WKH GHYHORSPHQW DQG PRRG RI LWV DXWKRU DQG WKH OLWHUDU\ JHQUH WR ZKLFK LW EHORQJV
6FKOHLHUPDFKHUEHVWDQDO\]HGWKLVSUREOHPLQKLVZRUN³7KH,QWURGXFWLRQWRWKH5HSXEOLFRI3ODWR´
, FDPHDFURVVGLIIHUHQW H[DPSOHVRI W
VWDUWHGKLVOHFWXUHZLWKWKHVXPPDU\RIWKHFKDSWHUZKLFKPLJKWEHFRPSDUHGWRDVODSGDVKUHDGLQJ




6FKOHLHUPDFKHU UHIXVHG WR GLYLGH WKH PHWKRG RI LQWHUSUHWDWLRQ WR IRXU FDWHJRULHV JUDPPDWLFDO
KLVWRULFDO DHVWKHWLFDO DQGREMHFWLYH DV LWZDVSUDFWLFHGEHIRUHKLP ,I WKH LQWHUSUHWLRQKDVEHJXQ
DQGEHHQFDSDEOHRIKDYLQJDQ LPSDFWRQHDFKFDWHJRU\ WKHQ WKLVGLYLVLRQRQO\SRLQWVRXW WR WKH
UHDOL]DWLRQRIWKHJUDPPDWLFDOKLVWRULFDODHVWKHWLFDODQGREMHFWLYHFRJQLWLRQ+RZHYHUWKHPHWKRG
RI LQWHUSUHWDWLRQ LWVHOI FDQ EH GLYLGHG WR WZR FDWHJRULHV ZKLFK VHUYH WR GHGXFW IURP WKH WKLQJV
LQKHUHQWLQWKHOHQJXLVWLFDOVLJQVDPHQWDOFUHDWLYLW\*UDPPDWLFDOLQWHUSUHWDWLRQJRHVIURPFRQWH[W
WR FRQWH[W DQG FRQWLQXHV XQWLO WKH KLJKHVW FRQQHFWLRQ LQ WKH ZKROH RI WKH WH[W LV HVWDEOLVKHG
3V\FKRORJLFDO LQWHUSUHWDWLRQVWDUWVZLWK WKH IRUPDWLRQRI WKH LQQHUFUHDWLYHSURFHVVSURFHHGVZLWK
WKHLQQHUDQGRXWHUIRUPRIWKHZRUNDQGILQDOO\UHFRUGVWKHGHYHORSPHQWDQGPRRGRIWKHDXWKRU
FUHDWLQJWKHFRKHUHQFHRIWKHZRUN'LOWKH\
,W LV MXVW WKH SRLQW ZKHUH 6FKOHLHUPDFKHU PDVWHUIXOO\ EURXJKW WKH DUW RI LQWHUSUHWDWLRQ ,Q KLV
WHDFKLQJWKHLQQHUDQGRXWHUIRUPLVHVVHQWLDO(VSHFLDOO\WKHJHQHUDOWKHRU\RIWKHOLWHUDU\SURGXFWV
EHDUV D SURIRXQGPHDQLQJ LQ WKH VDPHZD\DV2UJDQRQKDV DQ LPSRUWDQW SODFH LQ WKH KLVWRU\RI
OLWHUDWXUH
7KH KLJKHVW DLP RI WKH KHUPHQHXWLFDO PHWKRG LV WR XQGHUVWDQG WKH DXWKRU EHWWHU WKDQ KLPVHOI
,PDJLQH D VHQWHQFH WKDW WKH FRKHUHQFH RI LWV WHDFKLQJ KDV EHHQ FRPH LQWR H[LVWHQFH IURP DQ
XQFRQVFLRXVFUHDWLQJ
1RZ ZH KDYH DUULYHG DW WKH FRQFOXVLRQ ZKLFK VD\V XQGHUVWDQGLQJ LV RQO\ SRVVLEOH ZLWK DQ
LQWHUSUHWDWLRQ ZKLFK UHDFKHG XQLYHUVDOLW\ DJDLQVW WKH ODQJXDJH PRQXPHQWV  ,I KHUPHQHXWLFV LV
FRQVFLRXV RI WKH SKLORORJLFDO LQWHUSUHWDWLRQ PHWKRG DQG WKH FDXVHV RI WUXWKIXOQHVV ZKHQ WKH
SUDFWLFDOXVHRI WKLVGLVFLSOLQH LVFRPSDUHGZLWKD OLYLQJH[HUFLVH LWFDQ¶WKDYHDJUHDW LPSDFWDV
)ULHGULFK$XJXVW:ROI KDV ULJKWO\ FULWLFL]HG+RZHYHU EHVLGHV WKLV SUDFWLFDO XVH LW VHHPV WRPH
WKDWWKHVHFRQGDQGHYHQWKHPRVWLPSRUWDQWGXW\RILQWHUSUHWDWLRQLVJURXQGLQJWKHXQLYHUVDOLW\RI
LQWHUSUHWDWLRQ WKHRUHWLFDOO\ LQ D KLVWRULFDO SHUVSHFWLYH DJDLQVW WKH SHUVLVWHQW SUHVVXUH RI VNHSWLFDO
VXEMHFWLYLW\ EHFDXVH WKH UHOLDELOLW\ RI KLVWRU\ FRPSOHWHO\ GHSHQGV RQ WKLV:KHQ WKH WHDFKLQJ RI
LQWHUSUHWDWLRQLVUHFRJQL]HGDVWKHORJLFDODQGPHWKRGRORJLFDOWHDFKLQJRIWKHKXPDQVFLHQFHVLQWKH
FRQWH[WRIWKHWKHRU\RINQRZOHGJH(UNHQQWQLVWKHRULHWKHQLWEHFRPHVDQLPSRUWDQWOLQNEHWZHHQ
KLVWRULRJUDSK\ DQG SKLORVRSK\ ,Q RWKHU ZRUGV LW EHFRPHV WKH HVVHQWLDO VXSSOHPHQWDU\ DQG
JURXQGLQJHOHPHQWRIKXPDQVFLHQFHV'LOWKH\

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